Age-dependent alterations in the number, volume, and localization of islands of Calleja within the olfactory tubercle.
The incidence of olfactory perceptual dysfunction increases substantially with aging. Putative mechanisms for olfactory sensory loss are surfacing, including neuroanatomical modifications within brain regions responsible for odor information processing. The islands of Calleja (IC) are dense cell clusters localized within the olfactory tubercle, a cortical structure receiving monosynaptic input from the olfactory bulb. The IC are hypothesized to be important for intra- and extra-olfactory tubercle information processing, and thus olfaction. However, whether the anatomy of the IC are affected throughout normal aging remains unclear. By examining the IC of C57bl/6 mice throughout adulthood and early aging (4-18 months of age), we found that the number of IC decreases significantly with aging. Stereological analysis revealed that the remaining IC in 18-month-old mice were significantly reduced in estimated volume compared with those in 4- month-old mice. We additionally found that whereas young adults (4 months of age) possess greater numbers of IC within the posterior parts of the olfactory tubercle, by 18 months of age, a greater percentage of IC are found within the anterior-most part of the olfactory tubercle, perhaps providing a substrate for the differential access of the IC to odor information throughout aging. These results show that the IC are highly plastic components of the olfactory cortex, changing in volume, localization, and even number throughout normal aging. We predict that modifications among the IC throughout aging and age-related neurodegenerative disorders might be a novel contributor to pathological changes in olfactory cortex function and olfactory perception.